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[57] ABSTRACT 
Gasoline compositions containing an additive for re 
ducing the amount of deposits formed'in engine intake 
manifolds and on the intake valve tulips. The composi 
tions contain the base gasoline and as an additive, a 
heavy distillate naphthenic oil, and, preferably, also a 
gasoline-soluble nickel, cobalt, chromium or zinc or 
ganophosphate. 
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GASOLINE COMPOSITION 

This application is a continuation-in-part of copend 
ing application, Ser. No. 753,832, filed July 31, 1968, 
now abandoned, which application was a continuation 
of application, Ser. No. 528,777, filed Feb. 21, 1966, 
now abandoned, which application was a continuation 
in-part of application, Ser. No. 413,303, ?led Nov. 23, 
1964, now abandoned. 
This invention relates to gasolines exhibiting reduced 

tendencies towards the formation of deposits in spark 
ignition internal combustion engine intake manifolds 
and/or intake valve tulips. More specifically, this inven 
tion relates to an upper cylinder lubricant formulation 
containing a heavy distillate naphthenic oil and, option 
ally, and preferably, a nickel, cobalt, chromium or zinc 
organophosphate, and to gasolines containing such oils 
and, if desired‘, the organophosphate salt. 
One ‘problem associated with gasoline engines is that 

deposits collect in the intake manifold and on the in 
take valve tulips. This deposit accumulation is particu 
larly prevalent in engines used in mild duty operations, 
industrial engines, engines run at constant speeds and 
/or loads, engines run on rich air-fuel mixtures, and en 
gines using triple graded motor oils. The intake system 
deposit build-up can seriously affect engine perfor 
mance by blocking the intake passages'and thereby lim 
iting the air intake, by causing sticking of the intake 
valves, and by having pieces of this deposit break off 
and damage engine parts. 
One known method of minimizing the formation of 

deposits in intake manifolds and on intake‘valve tulips 
is to add a light distillate naphthenic oil to the gasoline 
as an upper cylinder lubricant. Thus, commercial upper 
cylinder lubricant formulations generally are based on 
light distillate naphthenic oils having a gravity between 
225° and 25.5?’ API, and a Saybolt viscostiy at l_00°F. 
of 55 to 60 seconds. ' 

This invention provides unique gasoline composi- - 
tions that are more effective than gasolines containing 
presently available commercial upper cylinder 
lubricant formulations in reducing intake system de 
posits, and in its preferred form the composition does 
not increase the engine octane requirement to any sig 
ni?cant extent, if at all, over and above that normally 
experienced from use of ‘the base gasoline. The compo 
sition of the present invention in its broader form is a 
hydrocarbon gasoline, having added thereto a minor 
amount sufficient to reduce deposits in the intake sys 
tems of spark-ignition internal combustion engines 
using the gasoline, of a heavy distillate naphthenic min 
eral oil. Since this heavy oil‘ additive may have a ten 
dency to increase deposits in the combustion chambers ' 
of such engines usingv the gasoline or adversely a?‘ect 
engine performance, for instance, in terms of octane 
requirement increase or rumble, the fuel preferably 
also contains a minor amount sufficient to decrease the 
amount of these deposits or to reduce rumble or octane 
requirement increase» based on the heavy distillate 
naphthenic oil-containing gasoline, of one or more 
nickel, cobalt, chromium or zinc organophosphate. 
The combination of the heavy distillate oil and organo 
phosphate can also be made or preblended as an addi 
tive composition for the gasoline. Thus, the new addi 
tive composition consists essentially of the heavy distil 
late naphthenic mineral oil and one or more, nickel, co 
balt, chromium or zinc organophosphate. To facilitate 
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2 
ease of handling, the additive composition or gasolines 
may contain a hydrocarbon solvent boiling in the gaso 
line range, e.g., primarily in the range of about 100° to 

I 450°F., as well as antioxidants, antiwear agents or other 
additive agents. 
The heavy naphthenic oils used in the‘compositions 

of this invention can be obtained by distillation of 
naphthenic crude mineral oils. The heavy naphthenic 
mineral oils of this invention are composed of at least 
about 25 percent by volume naphthene hydrocarbons, 
often at least about35 percent. The naphthenic oil may 
also contain up to about 55 volume percent para?in hy 
drocarbons and up to about 20 volume percent aro 
matic hydrocarbons. The preferred heavy naphthenic 
oils contain at least about 40 percent naphthenes, 
about 30 to 50 percent paraf?ns and about 8 to 18 per 
cent aromatics. The naphthenic oils are of lubricating 
viscosity and thus usually have a viscosity of about 
1,600 to 6,000 SUS at 100°F., preferably about 1,800 
to'2,300 or 3,000 SUS at 100°F. The oils can have an 
API gravity (60°F.) of about 18° to 24°, advantageously 
about l8.5° to 21.5". I v 

The heavy distillate naphthenic oil should be added 
to the gasoline in a minor amount at least sufficient to 
be effective in reducing or minimizing the formation of 
deposits in intake systems of spark ignition engines 
using the gasoline, e.g.‘in manifolds and on intake valve 
tulips. The amount of heavy naphthenic oil will usually 
vary from about 0.002 to 3 volume percent based on‘ 
the gasoline, with the preferred concentration being 
from about 0.1 to 1.0 volume percent. 
The organophosphates .which are preferably used in 

this invention are nickel, cobalt, chromium or zinc salts 
of compounds represented by the following formula: 

wherein R is a hydrocarbon radical of up to about 30 
or- more carbon atoms on the average, often at least 
about tive and preferably eight to 18 carbon atoms, R’ 
is hydrogen or R, and X is chalcogen having an atomic 
number of eight or 16, i.e. oxygen or sulfur. R can be 
an aliphatic, aromatic or mixed aliphatic aromatic radi 
cal and is preferably non-ole?nic and non-acetylenic, 
i.e. having adjacent carbon atoms no closer than 1.40 
A. The total carbon atoms in a molecule of the phos 
phorous compound is preferably up to about 40 or even 
up to about 30 and the nickel, cobalt, chromium or zinc 
salt of the phosphorous compound is soluble in gasoline 
at least to the extent employed. , 
The phosphoruscompounds from which the metal 

salts used in the invention are made can be obtained by 
methods known to the art as, for instance, by reacting 
aliphatic alcohols, including cycloaliphatic alcohols or 
aromatic hydroxy compounds with P205 or P,S,. The 
preferred alcohols are alkanols which can be straight or 
branch chained and alkyl-substituted phenols whose 
alkyl substituents contain a total of up to 18 carbon 
atoms, and preferably are lower alkyl, especially 
methyl. The aromatic hydroxy compounds and ali 
phatic alcohols may. be substituted with non 
deleterious groups. Illustrative of suitable alcohols are 
pentanol, butanol, octanol, isooctanol, 2 
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ethylheptanol, dodecanol, oleyl alcohol, octadecyl al 
cohol, tetradecyl alcohol alcohols prepared by the 
“Oxo” process, phenol and alkylated phenols such as 
cresol, xylenol, propyl phenol, butyl phenol, dibutyl 
phenol, monoamylphenol, diamyl phenol,'decyl phe 
nol, dodecyl phenol, tetradecyl phenol, hexadecyl phe 
nol and octadecyl phenol. 
The reaction of the alcohol and P205 or P285 to pre 

pare the partial esters or thioesterscan be conducted 
by heating the reactants at temperatures of from about 
75°F. to about 125°C. for a period of time sufficient to 
effect substantially complete reaction, usually about 1 
to 15 hours. An inert solvent such as toluene, xylene or 
the like may be used to facilitate the reaction. A suit 
able molar ration of alcohol who, or P285 may be 
about 3:1. 
The ester products thus produced can be, for in 

stance, dialkyl or diaryl esters of dithiophosphoric acid 
or monoalkyl, dialkyl, monoaryl or diaryl esters of 
phosphoric acid, or any combination thereof. The 
mixed esters of phosphoric acid are often present, for 
instance, in a mole ratio of at least about 25 percent of 
each, say about 60 to 40 percent monoester; 40 to 60 
percent diester. The metal salts of the esters can be pre 
pared by directly reacting the esters with a cobalt, 
nickel, chromium or zinc carbonate or acetate. Either 
the metal or the acidic component of the salts may be 
used in excess and either the mono- or di- partial ester 
salts may be employed but they are conveniently pre 
pared and made available as the mixed ester salts. 
Mixed organophosphates of two or more of the cobalt, 
nickel, chromium and zinc salts may also be used. 
The phosphorus metal salt component used in the in 

vention can be incorporated in the gasoline in minor 
amounts sufficient to reduce the formation of deposits 
in the combustion chamber of a spark-ignition engine 
employing the gasoline. The phosphorus metal salt may 
be present in amounts to give about 50 to 1,000 grams 
of metal per thousand barrels of gasoline. The pre 
ferred amount of metal salt provides about 150 to 500 
grams of metal per thousand barrels of gasoline. The 
amount of metal salt is often about 1 to 15 weight per 
cent, preferably about 3 to 10 percent, based on the 
heavy distillate naphthenic oil, whether these compo 
nents be separately added to the gasoline or ?rst com 
bined and then added to the fuel. Thus, the invention 
also provides a new additive composition consisting es 
sentially of the naphthenic oil and the metal organo 
phosphate. As stated, the additive combination may 
contain other ingredients such as a light hydrocarbon 
solvent to facilitate‘ handling. Suitable aromatic sol 
vents include benzene, toluene, xylene, etc. Where 
used, the solvent is often about 25 to 75 volume per 
cent of the combined solvent and heavy distillate naph 
thenic oil. 
The gasolines to which the additives of the present 

invention are added are hydrocarbons boiling primarily 
in the gasoline range, usually about 100° to 425°F. 
which may have added thereto a small amount, gener 
ally between about 1 to 6 cc. per gallon, preferably 
about 2 to 4 cc. per gallon, of a tetra-lower-alkyl lead 
compound as an antiknock agent. The gasolines are 
usually composed of a major amount of a blend of hy 
drocarbon mineral oil fraction boiling primarily in the 
aforementioned rangeand may contain varying propor 
tions of paraffins, ole?ns, naphthenes and aromatics 
derived by distillation, cracking and other re?ning and 
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4 
chemical conversion processes practiced upon crude 
oil fractions. Straight run gasolines, gasolines derived 
from cracking gas oil, gasolines or reformate from re 
forming straight run naphtha over a platinum-alumina 
catalyst in the presence of hydrogen, etc., are compo 
nents frequently used in making up a gasoline composi— 
tion. A typical premium gasoline, besides containing a 
small amount of a tetra-lower-alkyl lead compound as 
an antiknock agent may also contain small amounts of 
other non-hydrocarbon constituents used to impart 
various properties to the gasoline in its use in internal 
combustion engines, e.g. halohydrocarbon scavengers, 
oxidation inhibitors, etc. Such gasolines frequently 
have a Research Method octane number of about 90 to 
105, and a Motor Method octane number of about 80 
to 98. 

In order to provide leaded gasolines of further en 
hanced characteristics, for instance, as to preignition, 
spark plug fouling and even, in at least some cases, 
rumble, there can be included in the gasoline composi 
tion of the invention a gasolinesoluble' phosphorus 
compound having the formul :_I 

wherein R has. the value described above with respect 
to the phosphorus compounds from which the cobalt, 
nickel, chromium or zinc salts of the invention are 
made; R’ is hydrogen or R and n is an integer of 0 to 
l. R is preferably an aromatic‘, e.g., phenyl, hydrocar 
bon or radical of six to 12 carbon atoms and can be 
substituted as, for instance, with lower alkyl groups say 
of one to four carbon atoms. Thus, the phosphorus 
compound can be a mono-, di-, triester, or a mixture of 
such and is preferably a triester._lt is also preferred to 
employ a phenyl, alkyl phenyl or a mixed phenyl-alkyl 
phenyl ester of phosphorus. Thus, one or more of the 
ester groups is preferably an alkyl phenyl radical, often 
of about seven to 15 carbon atoms. See US. Pat. No. 
2,889,212 for a further list of the useful phosphates and 
phosphites. 
These auxiliary phosphate and phosphite additives 

can be prepared by reacting the appropriate alcohol or 
phenol with phosphoric acid to make the phosphate or 
with phosphorus trichloride to form the phosphite. Il 
lustrative of suitable alcohols and phenols are those 
mentioned above in the description of the phosphorus 
esters used to fonn the metal salts of the invention. Ex 
amples of suitable alkyl phenols are ortho, meta and 
para cresol; 2,4- and 2,5-xylenol; 2,4-dimethyl-6 
tertiary butylphenol; octyl and monyl phenols, etc. 
When used, about 0.05 to 0.6 theory, preferably 

about 0.15 to 0.5 theory, of the auxiliary phosphate or 
phosphite additive, based on the lead content of the 
gasoline, is generally employed. The term “theory” as 
applied to the amount of the second phosphorus addi 
tive means the amount required to react stoichiometri 
cally with the lead to that all of the lead atoms and all 
of the phosphorus atoms form Pb,(PO,),. 
The effectiveness of the unique upper cylinder 

lubricant of this invention to reduce intake system de 
posits without increasing engine octane requirements, 
is demonstrated in the following examples. 
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EXAMPLE I 

A clean 1963 Oldsmobile engine was run with a con~ 
trolled cycline procedure for 216 hours on a typical 
commercial gasoline. This gasoline had a boiling range 
of 98° to 370°F. and consisted of 25 percent straight 
run gasoline, 25 percent isobutane-butene alkylate, 25 
percent catalytically cracked gasoline, and 25 percent 
catalytically reformed gasoline. This blend contained 
3.0 cc. TEL/gal. and other gasoline additives, e.g. 0.2 
theory of cresyl diphenyl phosphate and a mixed ethyl 
ene dichloride-ethylene dibromide scavenger. The en 
gine was lubrciated with a premium quality SAE 20 
grade oil. The octane requirement of this engine in 
creased four (4) octanes during the test run. The de 
posits accumulated in the intake manifold weighed 
13.47 grams and 9.77 grams of material deposited on 
the intake valve tulips. 

EXAMPLE II 

An additive combination was made by adding 6 
weight percent of a nickel salt of a mixed, approxi 
mately 50% mono- and 50% di-, Cm-Oxo alcohol esters 
of phosphoric acid, analyzing about 10 percent nickel, 
to a naphthenic lube oil having an API gravity of about 
20 and a viscosity of 2,000 SUS at 100°F. and contain 
ing 40 percent naphthenes, 45 percent paraffin and 15' 
percent aromatics. The 6 percent of nickel compound 
was based on the weight of the naphthenic oil and their 
combination was first mixed with an approximately 
equal volume of toluene to facilitate handling, before 
being added to the gasoline. The engine of Example I 
was cleaned, and'the test of Example I was repeated ex 
cept that sufficient of the naphthenic oil-nickel com 
pound mixture was added to the gasoline to yield 300 
grams of nickel per thousand barrels of gasoline. After 
216 hours on test the octane requirement increase for 
the engine was again four (4) octane numbers, but the‘ 
intake manifold was completely free of deposits and the 
intake valve tulips accumulated only 1.44 grams of de 
posit. Similar results'are obtained with the correspond 
ing cobalt organic phosphate salt, analyzing about 4.5 
percent cobalt. 

EXAMPLE Ill 

The advantage in adding the nickel and cobalt or 
ganophosphates to the naphthenic oil was demon 
strated by the following run. The same 1963 Oldsmo 
bile engine used in Examples I and II was cleaned and 
run on the same fuel as in Example I, but which was 
added the naphthenic oil of Example 11 but without the 
nickel phosphate salt. In this run the volume of naph 
thenic oil was the same as the volume of naphthenic oil‘ 
plus the nickel phosphate compound added in Example 
11. After the 216 hour test, the intake manifold accumu 
lated 5.77 grams of deposit, and the intake valve tulips 
accumulated 2.16 grams of deposit. However, the oc 
tane requirement increase for this run was ?ve (5) oc 
tanes; a 20 percent increase over Example I. 

‘EXAMPLES IV & V 
Results similar to those in Example II are obtained by 

replacing the nickel salt with the nickel salts of approxi 
mately 50% mono- and 50% di-,.cresyl ester of phos 
phoric acid (2.8 percent nickel), or approximately 50% 
mono- and approximately 50% di-, C16 alkyl phospho 
ric acid ester (3.5 percent nickel). 
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EXAMPLES Vl & Vll 

\ One mole of mixed, approximately 50% mono- and 
approximately 50% di-, Cw-oxo alcohol esters of phos 
phoric acid was reacted with slightly more than one 
mole of chromium acetate in a hexane solvent. The re 
action was carried out at 85°C. for one hour, and the 
product was then ?ltered. The hydrocarbon solubles 
were water-washed several times, refiltered and the re 
sulting chromium salt of mixed mono- and di- Cm-oxo 
esters of phosphoric acid was dried to constant weight, 
analyzing 1.82 percent chromium and 6.8 percent 
phosphorus. 
The corresponding zinc salt can be made in a similar 

manner using zinc acetate. 
Results similar to those of Example 11 can be ob 

tained by replacing the nickel salt with the thus 
prepared chromium salt or zinc salt. 

EXAMPLE Vlll 

A clean 1963 Oldsmobile engine was run using a typi 
cal commercial gasoline. This gasoline had a boiling 
range of 83° to 404°F. and consisted of 25 percent 
straight-run gasoline, 25 percent isobutane-butene al 
kylate, 25 percent catalytically cracked gasoline and 25 
percent catalytically reformed gasoline. The blend con 
tained 3 g. of tetramethyl lead/gal. added with halogen 
containing scavengers, 0.2 theory of cresyl diphenyl 
phosphate and minor amounts of alkyl monoamine 
salts of mono- and di-phosphates, metal deactivator 
(disalicylal propylene diamine) and oxidation inhibitor 
(dibutyl-para-cresol) (Blend “A"). The deposits accu 
mulated in the valve tulip weighed 9.8 grams and 13.5 
grams of material deposited in the port. The octane re 
quirement of this engine increased four (4) octanes 
during the test run. Rumble was measured as 30 and 
62.7 grams of material were: deposited in the combus 
tion chamber. , 

The same test was run on the same engine with the 
same gasoline blend to which was added 0.1 volume 
percent of a distillate naphthenic lubricating oil having 
an AP] gravity of about 20.4, a viscosity of about 2,000 
SUS at 100°F. and containing about 48 percent naph 
thenes, 38 percent paraf?ns and 14 percent aromatics 
(Blend “B”). The deposits accumulated in the valve 
tulip weighed 2.2 grams and 5.8 grams of material de 
posited in the port. The octane requirement of this en 
gine increased five (5) octanes during this run. Rumble 
was measured at 90 and 62.5 grams of material were 
deposited in the combustion chamber. 
The same test was run again on the same engine with 

the same base gasoline blend to which was added 0.1 
volume percent of the oil of Blend “B” and a minor 
amount su?‘icient to yield 300 gms. of nickel/ 1000 bar 
rels of gasoline of a nickel salt of a mixed, approxi 
mately 50% mono- and 50% di-, Cm-Oxo alcohol esters 
of phosphoric acid, analyzing about 10% nickel (Blend 
“C"). The deposits accumulated in the valve tulips 
weighed 1.4 grams and no measurable deposits of ma 
terial were found in the part. The octane requirement 
of this engine increased four (4) octanes during the test 
run. Rumble was measured at 60 and combustion 
chamber deposits measured 58.8 grams. 

EXAMPLE 1X 
Gasoline-additive combinations were made by add~ 

ing various amounts of distillate naphthenic lubricating 



3,751,235 
7 8 

oils of varying viscosities to a typical commercial gaso- oil of lubricating viscosity containing at least about 25 
line. The gasoline had a boiling range of 83° to 404°C. percent naphthene hydrocarbons, up to about 55% par— 
and consisted of 25 percent straight-run gasoline, 25 af?n hydrocarbons and up to 20 percent aromatic hy 
percent isobutane-butene alkylate, 25 percent catalyti- drocarbons, said oil having a viscosity of about 1,600 
cally cracked gasoline and 25 percent catalytically re- 5 to 6,000 SUS at 100°F. and an API gravity of about 18° 
formed gasoline. The blend contained 3 g. tetramethyl to 24°, and from about 50 to 1,000 gms. of metal per 
lead/gal. added with halogen-containing scavengers, thousand barrels of gasoline of a metal member se 
300 g. of nickel/ 1,000 barrels of a nickel salt of a lected from the group consisting of the gasoline-soluble 
mixed, approximately 50% mono- and 50% di-, Clo- nickel, cobalt, chromium or zinc salts of a phosphorus 
Oxo alcohol esters of phosphoric acid, analyzing about 10 compound having the formula: 
10 percent nickel, 0.05 theories of cresyl diphenyl 
phosphate, one pound/1,000 barrels of disalicylal pro- R0 XH 
pylene diamine, two pounds/1,000 barrels of alkyl‘ . \P/ 
monoamine salt of mono- and di-alkyl phosphates and R,O/ \X 
three pounds/ 1,000 barrels of dibutyl-paracresol anti- l5 
oxidant. The blends were tested on a clean 1966 Old 
smobile engine. The compositions tested and the test 
results are shown below in Table I. 

wherein R is a hydrocarbo’r'i‘radical of up to about 30 
carbon atoms on the average, R’ is selected from the 

" ' "M ' MT“ "WM'W'TFA‘BLE I 

_ Intake system deposits, Performance 
‘t iscos- grams C RC checks Combus 

Conccntra- ity, -——-—-————-———-——-- intake Appearance of -——————-—- tion 
Oil tion, vol. SUS, Valve ‘ 1 valve intake Rum- chamber 

Test N 0. additive percent 100° F. tulip Port Total rating 4 valve deposits 0R1 , ble deposits 

32 _________ __ Nonc __________________________ .. 16. 0 10. 7 36. 6 6. 2 Hard and brittle. _ 3 40 78.9 
0. 1 2, 000 16. 9 1. 4 18. 3 7. 5 Dry and crumbly. 3 30 01. 3 
0. 1 1, 200 ‘26. 3 11. 9 38. 2 6. 1 Hard and brittle. _ 3 40 41. 6 

8' 8g } 1,600 28. 2 7.0 35. 2 5.8 Dry and crumbly. a 40 47. s 

g: } 1, 400 31.8 s. 0 39. s 5.6 Hard and brittle_ _ a 30 43. o 
0.1 3, 000 ‘27. 4 8. 8 36. 2 7. 7 Dry and crumbly. 3 50 51. 1 

1 ()il lwas a rciincd distillate lubricating oil having a viscosity of approximately 2,000 SUS at 100° F. derived from a naphthenic 
petroleum oil and having an API gravity of about 201° and containing about 48% naphthenc hydrocarbons, about 38% paraffin 
hydrocarbons and about 14% aromatic hydrocarbons. 

2 Oil 2 was a rclincd distillate lubricating oil having a viscosity of approximately 1,200 SUS at 100° F. derived from a naphthcnic 
petroleum oil and having an AI’l gravity of about 103° and containing about 46% naphthene hydrocarbons, about 40% paraffin 
liydrocarlons and about 14% aromatic hydrocarbons. 

1‘ Oil 3 was a refined distillate lubricating oil having a viscosity of approximately 3,000 SUS at 100° F. derived from a naphthcnic 
pclrolcum oil and having an Al’i gravity of about 10.1° and containing about 41% naphthenc hydrocarbons, about 43% paraliin 
hydrocarbons and about 16% aromatic hydrocarbons. 

1 Rating scale from 1 to 10, whcrc 10 is a clean valve. 

EXAMPLE X group consisting of hydrogeh and R and X is a chalco 
A clean 1968 Oldsmobile engine was run using gen having an atomic numb“ of eight or 16' 

blends of the same gasoline blend as in Example IX to 40 2. A gasoline composition of claim 1 wherein the 
which were added varying amounts of naphthenic lu- vnaphthenic mineral oil has aviscosity of 1,800 to 3,000 
bricating oils of varying viscosities. The compositions SUS at 100°F. and an API gravity of about 18.5° to 
tested and the test results are shown below in Table 11. 2l.5°. 

7 ' '“TABLE 11 ‘ 

Oil addi- Intake system 
tive vis- deposits, grams CRC 

Concentra- cositg, —---————~— intake 
Oil _ tion, vol. SU , Volvo valve Appearance of intake valve 

'l‘cst No. udditwo percent 100° F. tulip Port Total rating deposits 

______________________ .. 12.5 4.3 10.x 11.4 llurd 111171 1mm". ' 
0.1 300 14.7 2.7 17.4 as Do. 

1,000 12.2 3.0 15.2 0.4 -l)ry and crumbly. 

8: } 1, 57.5 15.0 2.4 18.3 0.1 Hard and brittle. 
0. 2 2,000 15. ‘2 1.1 16.3 7. 7 Oily with isolated deposits. 

l Oil 4 was a refined distillate lubricating oil having a viscosity of approximately 300 SUS at 100‘7 F. derived 
from a naphthcnic petroleum oil and having an API gravity of about 21.0c and containing about 45% naphthone 
hydrocarbons, about 311% parafl‘in hydrocarbons and about 16% aromatic hydrocarbons. 

2 Oil 1 was a re?ned distillate lubricating oil having a viscosity of approximately 2,000 SUS at 100° F. derived 
from a naphthcnic petroleum oil and having an A PI gravity of about 20.4“ and containing about 48% naphtheno 
hydrocarbons, about 38% paratlin hydrocarbons and about 14% aromatic hydrocarbons. 

3 Oil 2 was a refined distillate lubricating oil having a viscosity of approximately 1,200 SUS at 100° F. derived 
from a naphthcnic petroleum oil and having an API gravity of about 19.4" and containing about 46% naphthcne 
hydrocarbons, about 40% parailln hydrocarbons and about 14% aromatic hydrocarbons. 

60 

it is claimed: 3. A composition of claim 1 wherein at least one R 
1. A gasoline composition comprising a major is an alkyl radical of eight to 18 carbon atoms and X is 

amount of a hydrocarbon gasoline and an amount suffi- oxygen. 
cient to reduce the formation of deposits in the intake 
system of a spark-ignition engine using said gasoline, of 6 
from about 0.002 to 3 volume percent based on the hy- _ 
drocarbon gasoline of a distillate naphthenic mineral, 5. A composition of claim 2 wherein at least one R 

5 4. A composition of claim 3 wherein the metal of said 
selected phosphorus compound is zinc. 
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is an alkyl radical of 18 carbon atoms, X is oxygen and 
the metal is zinc. 

6. A composition of claim 1 wherein said gasoline 
contains an anti-knock quantity of a tetra-lower alkyl 
lead. 

7. A composition of claim 2 wherein said gasoline 
contains an anti-knock quantity of a tetra-lower alkyl 
lead. - 

8. A composition of claim 5 wherein said gasoline 
contains an anti-knock quantity of a tetra-lower alkyl 
lead. 

9. A composition of claim 6 wherein there is also in 
cluded about 0.05 to 0.6 theory of a gasoline-soluble 
phosphorus compound having the formula: 
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1: 

wherein R is a hydrocarBon ‘radical-of up :6 about 30 
carbon atoms on the average, R’ is selected from the 
group consisting of hydrogen and R, and n is an integer 
having a value of 0 to l. 

10. A composition of claim 9 wherein at least one R 
is an alkyl phenyl radical of seven to 15 carbon atoms. 

11. A composition of claim 10 wherein at least one 
R is an alkyl radical of eight to 18 carbon atoms and X 
is oxygen. 

ill ‘I II! I.‘ ll 


